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FOREWORD

The LOCDOK Users Manual was prepared for the
Aero-Astrionics Laboratory, Marshall Space
Flight Center, by Lockheed Missiles & Space
Company under Contract Number NASB-29747.
LOCDOK, prepared under the direction of Mr,
Mario H. Rheinfurth, Principal COR and Mr,
Homer C. Pack, computer-simulates the dynamics
of automatic docking and the operations of the

Space Tug performing this type of mission.
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Section 1

TECHNICAL INFORMATION

1.1 PURPOSE AND THEORY

This manual contains the information required to run LOCDOK.

For the user who findg it mandatory to set up a run of LOCDOK before doing
an in-depth study of the program, it is recommended that he give study to
Sectioﬁ 2, Usage Information, and to Appendix A, LOCDOK Input Dictionary.
The basic information given in these two sections 1s sufficient to set up

a run. If problems occur, the program input should be checked first. If
the input is correct and the problem persists, it is possible that the run
has imposed an unknown constraint on the program. To track down this con=-
straint, the user must now expand his study of this manual and should peruse
Section 1, Technical Information, or, for greater depth, make use of per-

tinent documents listed in Section 3, References.

Section 1 is composed of four subsections which will help the user in correcting

prcblems, These subsections deal with the following topics:
o Subroutine narratives
o Program elements

o System subroutines

o Univac 1108 cross reference listing

1-1

LOCKHEED MISSILES & SPACE COMPANY



1.2 MATHEMATICAL/NONMATHEMATICAL MODEL

See References, Section 3.

1.3 COMPUTER CONFIGURATION

1l.3.1 Hardware Information
The hardware requirements for the Univac 1108 computer is defined in Section

2.1 of this manual.

1.3.2 Coding Information
The program was coded in Fortran V, using a standard systems 1ibrary.
LOCDOK has two packages which are "system peculiar®. They are as follows:
o The plot package, because of its use of NTRAN on the Univac
1108. '
¢ The input package because of its cﬁaracter interrogation and

conversion.

1.3.2.1 Program Elements
Table 1-1 contains a cross reference of the elements in the Univac 1108

version of LOCDOX.

1.3.2.2 System Subroutines
Table 1-2 lists all system subroutines used by the Univac 1108 version of

LOCDOK.
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Table 1-2

UNIVAC 1108 LIBRARY AND SYSTEM ROUTINES

ATOG$ NBOO$
APRINTV NEXP5$
ASINCOS$ NEXP6$
ATANS NIBUF$
BUFRV$ NINING
CAMRAV NINPTS
CPLOT$ NOBUF$
SATANS NONLNV
DATE . NOSYM$
DSHLNV NOTING
DSINCOS$ NTRAN
DSQRT$ PLOTY
DYDYV PLOTS
EDIT$ - PLOT$$
ERMRKV . PRINTV
ERRLNV . RITERV
ERRNLV SCCTAB
ERU$ SCDOL
ETODS SCDO2
EXP$ SINCOS$
GETPUT SMXYV
GRAC$ SPILLS
GRIDL SORT$
HOLLV TABL1V
IIFRM$ TANCOTANS
KOMPAR VCHARV
LABLV VLAGM
LINEV SCALV
LINRV
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1.k SUBROUTINE DESCRIPTIONS
This section contains narrative descriptions, in alphabetical order, of each
of the subroutines used by the Univac 1108.
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1. ACQ

Subroutine ACG generates data to enable pointing of the ranging sensor at
the payload prior to acquisition and lock-on. Ten sets of range, angles, and
time are provided: 5 sets prior to nominal acgquisition range,

1 set at nominal acquisition range, and

} sets between nominal scquisition range, and
the calculated time of nearest approach. At nominal acquisition range, state
vectors for tug and payload are generated and outputted for the start of the

rest ol the program.

2. ADREL
Subroutine ADREL computes kinematic variables such as range, range rate,

and two angular rotation rates; and tabulates the transformation from

inertial to tracker coordimate systems for the proportiocnal guidance simu-

lation.

3. ATUDE
Subroutine ATUDE simulates the detailed attitude control system, vehicle

body rates, and the transformation from the body frame to the inertial

frame. The following parameters are included in the detailed attitude

control system:

Rate and position gains

- Torque saturation and deadband
Torque lab
Control moment

o Moments of inertia

Additional documentation is provided in Ref. L.
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L. AVDATA
Subroutine AVDATA preseis to the value shown in the input dictionary all
data to be input to the LOCDOK program.

5 AVDATM

Subroutine AVDATM is used to operate program in metric units. It calls AVDATA
and then converts dimensional quantities (speed, distance, foree, and mass)

to metric units.

6. AVIONL

AVIONL is the driver for the 1108 version.

7. AVION2
From AVION? all data are input, and the SC-L4020 plot tape is made. The

functions performed by this subroutine are specified by input data.

8. AVION3
AVION3 controls all engineering calculations,

9. BHW .
Subroutine BHW calculates the transformation from an inertial system to the
orbital system. Additional documentation is provided in Ref. 2.

10, BLOCK1
Subroutine BLOCKl contains as preset data statements the labels of the curves
generated by the LOCDOK plot package.

1l. BURNP
Subroutine BURNP calculates the trajectories of the Pug, the payload, and the

tug-~centered relative motion.
Additional documentation may be found in Ref. L.

12, CARDS

Subroutine CARDS stores plot package input data, which input cards have
preset or over-read into the I block of blank common input data, in properly
labeled common blocks for use by the plot package.
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13. CMAND
Subroutine CMAND calculates the engine switching logic for commanding the
thrust of the engines. The subroutine also calculates the vehicle thrusting

direction.

1L. CROSS
Subroutine CROSS calculates the double-precision cross product between two

double precision input vectors:

(where vectors AV and BV are inputs and vector DV is an output.)

15. CROSSP.
Subroutine CROSSP calculates the cross product between two single precision

vectors:

) DSPV = ASPV x BSPV
{(where vectors ASPY and BSPV are inputs and vector DSPV is an output).

16. CRs2

Subroutine CRS2 selects a final position (RS } to be reached in fast-transfer-
to-an-axis and docking maneuvers in the term%nal rendezvous mansuver pro-

gramning.
Additional documentation is provided in Ref. L

17. CURE

In terminal rendezvous maneuvers, tracking data must ensure that a point-to-
point transfer can be commanded with good accuracy. Subroutine CURE performs
an approximate test on the tracking data-taking rate input and controls the
spacing of the given number of data points chosen. Details of this logic

are presented in Ref. 5.

18. DAN
Subroutine DAN converts the inertial position and velocity of a satellite

to a set of instantaneous orbit elements. If the second and all higher
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18. DAN (Cont.)
zonal harmonics of earth's gravitational field are assumed to be zero, then
the instantaneous orbit elements are keplerian orbit elements.

Source equations are given in Ref, 2.

19. DELTAS
Subroutine DELTAS calculates the orbit element increments required to convert
from mean orbit elements to instantaneous orbit elements or from instantaneous

orbit elements to mean orbit elements.

20. DOCK

Subroutine DOCK controls the computations needed to transfer the Tug to a
given docking axis of the payload, take the Tug down the docking axis to a
given standoff range, and, finally, to impart a given docking velocity to
the docking maneuver. Actual fast transfer computations are performed else-
where by subroutine FATPT.

Additional documentation is provided in Ref. L.

2l. DOT
Subroutine DOT calculates the double-precision dot product of two double
Precision input vectors:

= AV o BV

22. DOTSP
Subroutine DOTSP calculates the single-precision dot product of two single-
Precision input vectors:

CSP = ASPV o BSFV

23. ELCON
Subroutine ELCON converts from instantaneous to mean orbit elements, or from
mean to instantaneous orbit elements. It also calculates the constants

required by GOLD2 to move the mean orbit elements either forward or backward
in time.
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Additional decumentation is provided in Ref. 2.

2L. EXECY
Subroutine EXECL is the executive driver of the proportional guidance section
It initializes certain program variables and resets others based on input

information in blank common.

EXECh is also responsible for the termination of the proportional guidance

mission. Additional documentation is provided in Ref. l.

25. FATAX?
Subroutine FATAX? is the executive driver for the fast-transfer-to-an-axis

mansuver.
Source equations and logic are given in Ref. L.

26. FATPT
Subroutine FATPT contains the executive logic for the gross correction,

intermediate corrections, and final corrections of the fast transfer maneuver.
Additional documentation is provided in Ref. ).

27. FINCR

In terminal rendezvous maneuvers intended to end with zerc relative motion

between payload and tug, a small separate subroutine was devised to commana a burn
egual to and cpposite the prevailing relative velocities. Subroutine FINCR

provides the necessary calculations.
Additional documentation is provided in Ref. L.

28. FINISH
Subroutine FINISH and subroutine INTEG comprise the Runge-Kutta integration
package used in LOCDOK.
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29, FITDAT

Subroutine FITDAT performs linear data fitting or smoothing by accumulation.

Additional information may be found in Ref. L,

30. FLD
Subroutine FLD is used to relay arguments to the 1108 system GETPUT routine.
Its calling sequence is:

Call FLD (XX, II, JJ, KK, ¥Y)

wWhere
XX = word to which bits will be transferred
IT = bit number to start storing bits in XX
JJ = number of bits transferred
KK = bit number to start taking bits from YY

YY = word from which bits are transferred

The local variables for this subroutine are ags follows:

I = first bit position of bits of 1108 word to be transferred

J = last bit position of bits of 1108 word to be transferred

K = first bit position of 1108 word where bits are to be stored

L = last bit position of 1108 word where bits are to be store
31. GATHR

Subroutine GATHR incorporates filtering (from the guidance filters other than

the Kalman) noise, bias, and resolution to the uncorrupted data.
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Additional documentation is presented in Ref. L.

32+  GAUSS

Subroutine GAUSS generates the corruption due to noise that will be added to
the data in subroutine GATHR, Eight sepate range-dependent, colored-noise

generators contained in GAUSS are used Lo corrupt sensor data.
Additicnal documentation is provided in Ref. L.

33. GCORR

Subroutine GCORR computes an engine burn that would start the Tug toward a
desired final position allowing for displacement while thrusting. This sub-
routine 1s one of the key elements of the new "fast-transfer-to-a-point" logic.
3, GCRV

Subroutine GCRV is used in the data taking and fitting scheme where it performs
a linear extrapolation of the position and velocity of the Tug in payload

orbital coordinates, over a time interval specified in the subroutine.
Additional documentation is provided in Ref. k.

35, GOLD2?

Subroutine GOLDZ advances the close-form mean orbit elements by scome increment

of time.

36. GUESS

Subroutine GUESS performs a preliminary estimate of the advanced mean anomaly.

This estimate is then refined by GOLD2 for mean orbit elements.

Additional documentation is provided in Ref. 2.

37. HEST

Subroutine HEST performs Xalman Tiltering by use of equations appearing in

Refo ll-
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36. INPUT

Subroutine INPUT reads input cards in alphanumeric format. It interprets the
letter (A through Z) in the first column of a card to determine the location in
blank Common which corresponds to the first location of the data block in which
the control data are stored. INPUT then interprets the next field on the card.
This field gives the relative address (within the data block specified in the
preceding field) of the first word of the control data in the free-format
field (columns 9 through 80). At this point, INPUT calls subroutine NIPS to
interpret the free-format portion of the contrel card and store the information
in the proper common location. The interpreted card is then pfinted out and

the next card is read.

The calling sequence of INFUT has only one argument, NBA; which is returned to
the calling routine to indicate whether another card other than an END card
follows in a set. All other local variables used by INFUT are described in Ref.

Subroutine INTCR performs midcourse guidance computations in fast-transfer-to-
a-point maneuvers in LOCDOK. The present coding differs from that originated
by ITTRI in Ref. 4 in that it is assumed that the duration of the burn at the
end of the fast transfer may be long and non-negligible.

INTCR is based on the equations and logic presented in Ref. 5.
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Lo, INTEG

Subroutine INTEG and subroutine FINISH comprise the Runge-Kutta integration pac
package.

L1, INVERS

Subroutine INVERS inverts an N-by-N matrix and restores the inverted matrix to

the locations of the input matrix.

h2, JAKE

Subroutine JAKE is called to initialize certain integration constants for INTEG.
It must be called every time oae of these constants is changed.

L3,  JUMBO

Subprogram JUMBO is the driver which controls both the terminal maneuver and
the proportional guidance sections of TOCKOK.

Li, KEPLER

Subroutine KEPLER, when given a value of simulation time and a set of orbital
elements , computes paylcad and/or Tug position and velocity vectors in the

earth-centered inertial coordinates.

The computations are performed in double precision by Newton-Raphson interation

or Kepler's Muation for the eccentric anomally.

When the integer argument is 1, the tug position and velocity are computed; when
the argument is 2, the payload position and velocity are computed and, when the

argument is 3, the positions and velocities of both are computed.

L5, KMAN

Svbrouitine KMAN is the link between the Kalman filter in subroutine HEST and
the rest of the program. It receives corrupted measurements, generates nominal
values of the measurements, forms the residuals, generates the transistion
matrix, the data weighting matrix, calls HEST, and links the output of HEST to

the rest of the program.
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46. LBTRC

Subroutine LBTRC drives the routine that labels the curves on the SC-L020 plots.
This subroutine is part of the plot package. Additional information is provided
in Ref. 5.

b, LIMITS

Subroutine LIMITS searches the input data tape o find the maximum and minimum
of all the parameters to be plotted.

This subroutine is part of the plot package. Additional documentation is provided
in Ref. 5.
48, MATCMP

Subroutine MATCMP, given an imitial positioa and wvelocity vector, computes the
orbital coordinate transformation watrix in double precision. The first two
arguments of the calling sequence are the position and velocity vectors, res-
pectively. The third argument is a 3-by-3 array containing the transformation

matrix.
Additional information is provided in Ref. L.

hg, MPFIX

MFFIX modifies the scale factors calculated by the plotting routines, The
scale factors are rounded down to the nearest 1 x 10“, 2 x lOn, or 5 x 10"

where n is a positive integer.

50. MTXA

Subroutine MI'XA takes the product of a transposed double-precision matrix (first

argument) by a double-precision vector (second argument). The double-precision
result is returned as the third argument.

1-16
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cl. MTXASP

Subroutine MIXASP takes the product of a transposed singlée precision matrix
(first argument) by a single precision vector (second argument). The single

precision result is returned as the third argument.

52, MXA

Subroutine MXA takes the product of a double-precision matrix (first argument)
by a double-precision vector (second argument). The double-precision vector

result is returned as the third argument.

53. MXASP

Subrountine MYASP takes the product of a single-precision matrix (first argument)
by a single-precision vector (second argument). The single-precision result is

returned as the third argument,

Sh. NAD

Subroutine NAD converts a set of instantaneous orbit elements to an inertial

state vector.
Additional documentation is provided in Ref. 2.

5. NIPS

Subroutine NIPS interprets an arroy of field data words read from the input

control cards and stores the information into blank common.

NIPS sets up a code (ITABIE) for each of the field data codes it recognizes
out of all of the 1108 field data codes. FEach six-bit portion of each word in
the array i1s then interpreted with each nonpermissible character treated as a
blank. A character string is built up of the interpreted characters, which is
terminated when a blank is reached. The string is built into a meaningful

computer word (or words) as it is being interpreted.
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Variable N keeps track of the operation, i.e., whether a floating point number,
octal number, E-format number, etc., is being interpreted. Variable K keeps
track of which one of the acceptable characters is being operated on.

The calling sequence of subroutine NIPS is:

Call NIPS (A, NK, X, I)

where
A = array of field data characters to be interpreted
NK = on entry, the mumber of field data characters to be interpreted;
on return, number of interpreted words stored
X = array to be loaded with interpreted words
I = first word of X which is to be loaded with first word
interpreted from A
56. NOTISE

Subroutine NOISE generates the discrete colored-noise that is added to azimuth,
and elevation data in all portions of the simulation, The integer argument of
the entry point, NOISE, may have a value from 1 through 6. When the argument

is 1 or 5, the noise constants and the noise generators are initiglized for

slow data taking, When the argument is 2, the noise generators are auto-
correlated over the fixed time interval dictated by the data acquisition process.
When the argument is 3 or L, the generators are auto-correlated in accordance
with a fixed time interval or the time interval between data groups. When the

argument is 6, the noise is not colored.
Additional documentation is provided in Ref. L.

57. ORBITA

Subroutine ORBITA computes in double precision the orbital elements of the Tug
and/or payload orbit, given the position and velocity vectors in earth-centered

inertial coordinates. The integer argument of the entry point, ORBITA, may have
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}
the values, 1 through 3. If 1, orbital elements are computed for the inter-

ceptor; if 2, the elements are computed for the target; and if 3, orbital

elements for both are computed.
Additional documentation is provided in Ref. L.

c8. OUTPT3

Subroutine OUTPT3 performs its output function for most of the output data
generated during the execution of LOCKOK.

59. OVERLP

Subroutine OVERLP searches the data input tape to set up table of first-and

last-time values in each of the data files for plotting.
Additional documentation is provided in Ref. 5.

60, PATCH

Subroutine PATCH enables the operator to input initial values for nearest
approach conditions, runs them back to acquisition range, and supplies these

starting points to EXEChH for proportional guidance. PATCHE is not used in the

docking coding.

61, PCOMP

Subroutine PCOMP computes six orbital constants required for the iterative
solution of Kepler's equation for either the Tug or payload. If the integer
argument is 1, the Tug orbital constants are computed; and if 2, the payload
orbital constants are computed. This subroutine is called by ORBITA.

62. FLOTOP

Subroutine PLOTOP is the executive routine of the LOCDOK Plot Package, which
reads and plots data from the LOCKOK data tape. The subroutine has the capabil-

ity of performing mathematical manipulations on the plot varighles. The
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manipulated variable may be either on the abscissa (Vk) or the ordinate (Vy)'
The second variable may be an input constant., Listed below are four examples of

the specified‘manipulations.

VX = vxl + sz or Vy = Vyl + Vy?
V.= vxl - Vx2 or Vy = Vyl - Vy2
Vx = Vxl #* Vx2 or V& = V&l * ?‘2
Vx = Vxl / Viz or Vy ,= Vﬁl / Vy2

The capability to search the data tape for the proper variables is coded. The
Plot Package will operate without the excution of any other program segment of
LOCKOK, All graphs are fully annotated and the capability for handling a

segmented program is incorporated.

The data to be plotted must be contained on one or more seven-track magnetic
tapes. (See Para. 2.5.1.2 for format description.) Successive reels of input
tape must be assigned to successive logical units., For example, Tape 1 is

assigned to logical Unit 25, Tape 2 to logical Unit 26, etc.

This subroutine is the main driver of the LOCKOK Plot Package. Additional
information on the Plot Package is provided in Ref. 5 and 10.

63. FLTPG

Subroutine PLTPG generates a 32 cell dats array required by subroutine WRIDAT
as input. This array contains time and any of the 32 other data quantities
specified in the LOCKOK dictionary that are calculated. If a data quantity is
not calculated it is set to 1.0E-35,
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6l. RANDM

This subroutine is the random number generator used by LOCDOK.

65. READT

Subroutine READT in the 1108 +wersion uses NTRAN to read the input data tape.

This subroutine is part of the LOCDOK Plot Package. Additional documentation

is provided in Ref. 5.

66. RELKIN

Subroutine RELKIN computes the relative kinematic and tracking function variables.
Additional documentation is provided in Ref. L.

67. RELK2

Relative knematic and tracking function variables are computed in this sub-

routine.

This subroutine is a shortened version of RELKIN.

68, RETRO2

Subroutine RETROZ computes the propellant required to abort and re-dock from
the test point, RD. The equations coded are developed in Ref, 11,
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69. ROTMT

Subroutine ROTMI computes the rotational transformation matrix from the four
component Euler parameter vector as required by the detailed attitude control
simulation. This matrix is the transformation from inertial t6 vehicle body

frames,

Additional documentation is provided in Ref. L.

70, RVTOC

Subroutine RVIOC computes the Tug position and velocity vectors in the payload
orbital coordinate system and the payload position and velocity vectors in the

tug orbital coordinate system,

1. RVTOC2

Subroutine RVIOCZ computss the Tug position and velocity vectors in the payload
orbital coordinate system and the position and wvelocity wectors in the intercep-

tor orbital coordinate system.

2. SCLGRD

Subroutine SCLGRD writes out the plot title, the plot grid, and the plot scaling
onto SC-L4020 plot output tape.

This subroutine is part of the LOCDOK Plot Package. Additional information is
provided in Ref. 5.

73, SETUPP

Subroutine SETUPP sets wp the required switching constants that indicate the
number of parameters to be plotted, the desired mathematical manipulations to

be performed, and the desired scale factors to be used.

Additional information is available in Ref. 5.
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Th. SUPER

Subroutine SUPER performs data-taking-andafitting or adds a burn to the
trajectory of the tug. With CONDEV(I)=0.0, subroutine SUPER adjusts the data
taking rate to match the input integration step szize and calls for either iinear
data fitting (smoothing by accumulation) or Kalman filtering. With CONDEV(I) =
0,0 subroutine adjusts burn durations to be compatible with the input intregra-
tion step size. In either CONDEV mode, the equations of motion are integrated
nunerically by cailing CMAND. Outputs from SUPER include smoothed sensor data

and new state vectors (burns added).

75. TANRPI

Subroutine TAN2FI finds the tangent of X/Y where X and Y are inputs. The angle
that is output is between 0 and 217 .

76. TERMEX

Subroutine TERMEX is the driver for the terminal maneuvers section of LOCCK,

TTe TESTER

Subroutine TESTER receives the current and desired values of position, velocity,
and attitude of the tug relative to the payload, along with input values of the
docking tolerances, It compares differences of position, velocity, and

attitude vith the tolerances at the abort range, judges the accuracy, and writes

appropriate comments.
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78. TIGHT

Subroutine TIGHT performs the following update function: In the fast-transfer-
to-a-point maneuver logic, a 3 by 3 matrix is generated that relates conven-
tional in-track, radial, cross-track position differences to a system with one
axis aligned with a straight line drawn between a selected final position and
the current position. Two orthogonal axes ares perpendicular to this first axis.
Tt is desirable to update this 3 by 3 matrix during the guidance interations

because the selected final position is shifted.

9. WHIZ

Subroutine WHIZ is a general-purpose subroutine which advances a given state
vector forward or backward for a given amount of time to generate a second state

vector. The coding is based on the "RIGHT1" general-purpose program of Ref. 2.

g80. WRIDAT

Subroutine WRIDAT is the driver for the package which generates the data output
tape. This tape contdns the time-history information to be plotted. WRIDAT,
along with subroutine WRIT25 which is calls, is allocated the resident segment
in core so that it may be called by any of the overlayed segments wishing to

access it.
Additional documentation is provided in Ref. 5.

81. WRIT25

Subroutine WRIT25, driven by WRIDAT, outputs the LOCKOK program data values to

seven-track magnetic tape.

1-2L

LOCKHEED MISSILES & SPACE COMPANY



Section 2

USAGE INFORMATION

2.1  EQUIFPMENT CONFIGURATION
The minimum capability and equipment required to execute LOCDOK are:

0 177,777 cetal words of core
o Line printer, if direct print out is required

o Tape units:

— Data tape to generate a plot tape — this tape is
generated by option

— Plot tape for SC-4020 plotter — this tape is generated
only if 4020 plots are required

2.2  REQUIRED SQOFTWARE

Narratives for all subroutine elements and Tunctions of LOCDOK are shown in
Section 1.4, The Univac 1108 system and library functions are listed in

Table 1-2,

2.3 STORAGE REQUIREMENTS

2.3;1 Primary (Core) Storage

Required core storage capacity for execution is 62,7582 decimal words,

2.3.2 Secondary {Auxiliary) Storage

The secondary storzge required is in the form of the data tapes which are used
to store information required by the plot package to generate the SC-L020D
plot tape, and this plot tape itself. This latter tape is used by the 4020

plotter to generate hardcopy.
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2,4  PROGRAM OPTIONS

The basic options or main program sections which may be called out by LOCKOK

are as follows:

o] Docking Maneuver

o Plot

Inputs Abk, A5, and A6 (see LOCDOK Input Dictionary, Appendix A) are the
controls fer the LOCDOK program options. Other program options are defined
in the LOCDOK Input Dictionary.

If input A6 is greater than zero, the plot option is requested. If A6 is
less than‘zero, the case being generated is the last case on the data tape.

This data tape is generated if input A5 is a valid number.

2.5 DATA AND CONTROL CHARACTERISTICS

2.5.1 Iaput

The LOCDOK program has a set of preset data which may be changed by input
cards (see LOCDOK Input Dictionary - Appendix A - for preset values,) In
addition, to card-input the plot package requires a magnetic tape contain-
ing a time history of the data to be plotted.

2.5,1.1 Input Control and Data Cards

The LOCDOK Input Dictionary (Appendix A) describes all options that are to
be free-field formatted for input. On each input card, there are four

fields as shown below:

Cargd Type
Field Columns Field Purpose of Field
1 1 Fixed Input block ldentifier
2 2-5 Free Relative location in the specified

input block
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2.5.1.1 (Continued):

Card Type
Field Columns Pield Purpose of Field
3 6-8 Tixed Special designators
b 9-80 Free Input data

The input data block identifier (a letter from A to Z) is entered into
field 1, and corresponds to the input data block in which the information
in field 4 is to be enetered. TField 2 gives the relative position within
the input data blocks, specified by field 1, in which the first entry in
field 4 is to be stored. Field 3 is for special contrel input., Entries

to it are as follows:

0 END - tells the program that all the data for the case
have been input, and to proceed with the
processing.

o I'IN - tells the program that there will be no more
processing, and a call to EXIT is processed.

o ENP - processes a call to EOFIV, and then continues
reading data until either an END or a FIN card
is read.

Field L4 is the free field in which the data are to be specified. Since

the input blocks are initialized to the preset wvalue listed in the Diction-
ary, only the data vhich the user desires to change must be read in. The
type of input (integer, real, alphameric) is indicated by the type of the

preset value given.

Field 1 may be left blank; if so, the relative address (field 2 is assumed
to reference the input block named in the previous card. If field 2 is
also left blank, the first entry in field 4 is assumed to be referenced to
the relative address immediately foldowing the relative address of the last
entry on the previous card. Hach entry into input initializes field 1 to

Code A,

Within the data field (field L}, several different types of entries may
be made, Since not all of the data will be numbers, and since the free-
field format input references specific computer words in core storage, other
2-3
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"input directives" are available to facilitate the loading of the input

data.

Directive

B

()

A list of "input directives" available to the user follows:

Usage

Denotes that the immediately following number {no blanks)
is an octal entry. The number ususlly will bhe 12 digits
in length for the Univac 1108.

Denctes that the immediately preceding number (no blanks)
is to be multiplied by ten (10.0) to the power
immediately following (no blanks) the E (i.e., E format).

Denotes that the immediately following alphameric
character string of the length given by the lmmediately
preceding integer number (no blanks) is to be loaded as
a hollerith field would be.

Directs the repeated loading of the most recently loaded
entry in field 4. The integer number immediately following
{no blanks) this directive designates the number of words
to be consecutively loaded with the same entry as the most

recently loaded value.

Directs the loading routine to skip over the next k words
in the loading process, where X is the integer number
imnediately following (no blanks) this directive.

Same as H directive except that the immediately preceding
integer number (no blanks) denotes the number of words (6

characters each for the Univac 1108) to be loaded.

Denotes that the information enclosed within the parentheses
is not to be considered as data to be loaded, but only a

comment.

2=l
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Examples of an input control card illustrating the above directives are
shown in Fig, 2-1. The result of these three carde are shown in Table 2-1
for the I block.
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Table 2-1
I BLOCK CHANGES FROM DICTICNARY DUE TO INPUT

OF DATA INPUT GARD FORMAT(®)

Relative Address Before Input After Input
I 1 1
I 2
I 3 25 17
I L 1 3
I 5 0.0 95.
T 6 100, 120,
I T 0.0 0.0
I g-12 1 1
I 19 1 L
I 20 2 8
I 21 0 9
I 22 0 10
I 57 bTITLE(b)
I 58 OF, PL
T 959 Topn
I 60-68 (all blanks)

(a) See Fig. 2-1
(b) Subscript b denotes a blank or.space
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2.5,1.2 Magnetic Tape Formats

The program inputs to the plot package wia one or more magnetic tapes
generated by the WRIDAT and WRIT25 subroutines. The tape consists of n
data files, each file having one code record in the beginning and m data
records. The code record has 10 data words of which only the first five
are used to store infermation. The first three words are integers while
the next two are real numbers. Word 1 is a number which represents the
section of program which generated the data file; word 2 is the case number
presently being processed; word 3 is the number of the file; word L is time;
and word 5 is a very largé number that must be greater than the maximum time
of the case (presently set by program to 1.0520). Each subseguent record
of the file contains 10 sets of the 35 different data quantities outputted
by the program (see LOCDOK Input Dictionary, Appendix A)., The last file on
the tape has two end-of-files following it.

Each tape contains any number of files. Each file contains flags and data

for one type of output, and any number of records.

The first physical record of each file will consist of ten words:

Word Contents
1 Type of data flag (integer)
D 2 Case number (integer)
éz‘égig 1) 3 File number
4 Time of first sample of this file
6-10 Currently unused

All physical records in a file after the ID record contain a maximum of 350
words, or ten data sets (time and 31 dependent parameters).® The last data

record in a file may contain fewer than ten data sets.

Each file is ended by an end-of-file mark., If the tape is written on more
than one reel, an end-of-file is written, and a five-word flag record

immediately follows the end-of-tape mark. The formaet of the flag record
* The descriptions of the 32 parameters are given in Table 2.2,
2-8

LOCKHEED MISSILES & SPACE COMPANY



i1s as follows:

REEL
Integer reel number (1, 2, ...)
FLAG .
record 3 Number files reel
L-5 Zera
' 2._9
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Location

W o~ ova Fw o

Table 2-2

INPUT PARAMETERS LOCATIONS AND DESCRIPTIONS

Description

Time (sec)

Slant Range (ft) (M)

Range R te (ft/sec) (M/sec)

Elevation (deg) (rad)

Azimuth (deg) {rad)

LOS Rate Elevation (deg/sec) (rad/sec)

LOS Rate Azimuth (deg/sec) (rad/sec)

IT Range (ft) (M)

CT Range (ft) (M)

RAD Range (ft) (M)

IT Velocity (ft/sec) (M/sec)

CT Velocity {ft/sec) (M/sec)

RAD Veloeity (ft/sec} (M/sec)

Total Impulse, Remaining Main Tank

Total Impulse, Remaining, APSTANK

Total Impulse, Attitude Control Subsystem
Vehicle Pitch Attitude (deg) (rad)

Vehicle Yaw fttitude (deg) (rad)

Vehicle Roll Attitude (deg) (rad)

Vehicle Pitch Rate (deg/sec) (rad/sec)

Vehicle Yaw Rate (deg/sec) (rad/sec)

Vehicle Roll Rate (deg/sec) (rad/sec)

X, in Earth-Centered Coordinate System (ft) (M)
Y, in Earth-Centered Coordinate System (£t) (M)
7, in Earth-Centered Coordinate System (ft) (M)
X-rate Earth-Centered Coordinate System (ft/sec)(M/sec)

' Y-rate Earth-Centered Coordinate System (ft/sec) (M/sec)

Z-rate Barth-Centered Coordinate System (ft/sec) (M/sec)
Altitude (nm)} {(km)

APS Translational Thrust No.

Slant Range (nm) (KM)

Inertial Velocity (ft/sec) (M/sec)
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2.5.1.3 Input Restrictions

All available input, other than the input data tape required by the plotting
section, is described in the LOCDOK Input Dicticnary.

2.5.1.4 Sample Tnput

Fig, 2-2 depicts a set of sample inputs, This set sends the LOCIOK program
to the plotting section. The first card which modifies the data in the
sixth word of the A blcck is the plotting control of the LOCDOK program. An
integer 1 indicates that plots are tc be generated from a data tape. The
next four cards shown on Fig. 2-2 modify the data in the I hlock. The END
card tells the program to process the case., The ENP card processes a clean
up of the plotting routine. This clean up is performed after the last plot
is processed. The FIN card indicates to the program that no more cases are

to be run.
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2,6 FUNCTIONAL AND OPERATIONAL REQUIRFEMENTS
2.6,1 Deck Card Setup

Refer to user's manual for computer operating system installed.

2.6.2 Magnetic Tape Setup

LOCDOK may have three types of magnetic tapes:
0 Program tape - input tape, output tape, if new tape is generated
0 One or more data tapes - these tapes may be either input or output

o B8C-4020 plot tape - output tape

The logical assignment, as well as the densities of all tapes, are specified

by the user.
2.6.3 Run Preparation Procedure

For the Univac 1108, the card deck sets up the run. No special requests are

required,
2.6.4 Program Messages and Recovery Procedures

The LOCDOK program is a simulation program which does not have s recovery
procedure. If the progrem is given an unrealistic case, it will either

run until completion or until a nonrecoverable error is processed, €.g.,
taking the square root of a negative number. At the time the nonrecoverable
error is processed, a program dump may be processed by the 1108 dperating

system.
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IQUT bbe 1,
IF=—1 TAMS AT IP=ayAMO TELLE FFOZRAM THAT THI®
15 THE LAST ©RiE TO EE WRITTEH OM DATH TAFE
TITLE CHTE TITLE CRED

A=3
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RELATIVE
RODOFE:ET

Foay
a3 3
H o2
51t
512
513
& IZ
5 23
5 37
H 1
H o3
4 E0

FFETET
VRALLE

0
4

440

n, 0
17000,

0.2
149,
13500,
120,

. 01

20,
0.0

LOCOOK INFUT DICTICMARY eRSE 2
&2 JUME 1374 o= 13
FOFTRAN FLFFOSE
FEME
see FPREDGRAM TONTRDOLS
METRILC 1 12 METRIC. 0 [D EMELIEZM
MAHLIE TERMIMAL FENDEZYEOLS MAMELVER CONMTRFDOL (S
A tEFT FEGIZTEFED FIYE LISIT HUMEER,
EACM NISIT [7 FROCESIED ZEOEMTIALLY.
SLL DISITEZ HOT *PECIFIED EELOW RRE IKIFFED.
. DIGIT=4 DOCHING
IFFTA OUTEUTE DATA EVERY MTH., INTEGRATIOM TTEP
+oTIMING FRFPAMETERS
LTIME PROBLEM STRRTIMG TIME, TECOMDY
ETIMAX MAXIMIM SYITEM TIME FOF FLM 7SEL)
OMLY FOR 13T TRARCKIMNG INTEFYAL
HF D TIME EETMEEM DATA POINTS TO COMPUTER  (IEC)
TMIN MIMIMLIM TIME RLLOWMED FOF TRAMTFERZ, ZEC
THA=1 MEIMUM ALLOWED TRAMZFeER TIMEs ZEC
DLTORI TIME ALLOKED FOR EOTARTION OF TG
FFIOF TO =TRRT OF LOCEIMG. ZEC,
HFG IMTEGRRTION SZTEF SIZE FOR DETRILED ATTITULDE
COMTROL AMD BUENE
IF HEG = 0,0, THEM HFG IS IET TO HFD
TDELI TIME DELRY EEFOFE THE ZTRPT 0OF F.i5.« TET
TIWTCH TIME AT WRICH ZECOMD Z€ET OF LOZ FATE FWITCHING

LIMES RRE IMPLEMEMNTED IF TEIWTCH I: GRERTER
THAaM ZERD <r. ZEL

A-b
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LOCIOr INFLIT DICTIONAGEY FR3E 3
ZE MIME =T aF !

FELATIVE FFEZET FOFTFRN FlLIFFOZE
HOORE &5 YARLUE HEME
see TUS-FAYVLOARD [MITIAL FAOZITION AMD WELOCTITY

el INERTIAL COORDINATE OF THE Tins  xie M
3 40 TMEFTIAL COCFDIMATE OF THE TUG  ovie ot
541 [HERTIAL COGPBIMATE OF THE TUS  iZre M

5 42 IMECTIA CDOFBINATE OF THE FAYLOAD <1 ®
54 INEFTIAL CCOFDINATE OF THE FRYLOAD «yis M
594 IMEFTIAL COSFEINSTE OF THE FAYLOAD +Zis M

SYELDCITY IN M. 150

5 49 E * IMEFTIAL YELGCITY OF THE TUS  «xDOTY

G 45 E v INSRTIAL VELECITY OF THE TUG /TR

5 47 - «le  IMERTIAL YELGCITY OF THE TUS  «Z0OT)

ERRE f $IZr IHERTEAL WELDCITY TF THE FRYLOAD CLOT)
545 E P2 Ey THERTIRL WELOCITY COF THE FPRYLOAD 00T

5 S0 . Wi O3 2 INERTIAL YELOCITY GF THE SRYLERD <I0OT>

IF THE TU& ZTARTE IZ [EZIFELD 1O EE

INFUT FELATIVE T3 YHE FRYLOAD THEM

3 3% G 40« AdD S 41 BSIOME TELTR CEOIS TRACE.
DELTR FADIIALy ~HI DELTA IM TRACK. 5 45, 5 45,
343 BECOMEL DELTAR CT DOT. DELTA & DOTs AMD
DELTA IT TAT.

FELATIVE FOIITIONS ARE ATIUMED IF THE FMT

OF THE THEEE FAMSE INPUTT II LEZZ THAN THE
EQUITAORIAL FARDTUT,

THE DELTA:Z FPE ADDED TO THE FAYLOARD OFEIT

T4d JETHRIN THE Til> GFEIT.
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LOCDOK IMPUT DICTIOMARY FRGE 4

22 JHE 1374 . OF 13

FELATIYVE FREZET FORTRAN FLRFOTE

ADDRES S WHEUE HAME
seMAIL PROFERPTIET

3 13 209,21739 ALISFUL APST FROFELLAMT MATET kiE

3 51 S el FMEZT TUS L&Y MAIT oG

3 52 1205, 783 FMFE TUS HMAIN EMG FROFPELLANT MRSS (KD
*oFFOFPLILZION

513 11.121 FUZUERT MIrM IMELLZE EIT LATERAL EMG, YN-TEC)

3 1e Ceacd TOIW TRIL OFF LUMCERTAINTY O LAT. EHG. iH-ZEC

353 14234, 2 LEL M TRIL-OFF IMFULZE 9F MAIN EMEINE,
CH—=ZEL

3 G54 Zz.2911 DEL 32 TRIL-OFF IMPULTE OF THE AXIAL SECONDRFY
EMaINEYS ipN=TECS

595 ARLTS. 22 FIZUEM MIMIMUM IMEULZE OF MAIM ENGINE. M-=ELC

[ERT 11,1806 F.lZUEs MIMIMOM IMPULEE OF THE RXIAL SECOMDAPY
EMGINET WMN-TELY

5 a7 2za.n FIZT IPECIFIC IMFULTE OF THE LATERAL EMGINES (ZEC

5 93 444,40 FIME IPECIFIC IMPLLZE OF MAIN EMGINE JIIM»  ZEC

5 99 230.0 FITE IFECIFIC IMPULLE OF THE A=<IRL ZECOMDRRY
EMSIMES CIELY

5 &0 0. FrWwe FEFCENMT EFEDOF IM FUEM MAGHITLIDES

5 & SETEE. 2 ™ MATN EMGINE THFUET LEVELs H

5 e a444 222 T=5 THREUET LEVEL OF THE ARXIAL ZECONDREY EMGINES
CHae LOT EMG

5 &3 444,222 T=T THREUET LEVEL OF THE LATERMAL ENGIMES M3
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LOCCK
FREZET FORTERM
WALUE HAME
1 FOMTHM
214, 152 BERMTWcTY
1.0 CLTARCTY
1.1 EnFOMY L
0. i OM ez
1.1 b A
. n EXFOM 45
1.0 E=POM S
-1. ExFOMTED
1.1 E=FOMCF
-1. E=FOM =0

LI

142715, 2

RLIE T

FURR T

IHPUT DICTICHAPY PRSE S
22 MINE 1574 QF 13
eLEFOCE

ese HOITE RND EFFOF FREAGMETERS
IDEINT

FOHTRM IMITIRLISED MOITE GEMERATOF. D
++s FOF TEED KOIZE ZET ZTD0 I TO M0
(1. CZY=FPAMCE M

[Ta e o3y =RAMGE FATE oM - TED

FSu sy  =ELEWSTION FRTE LOE YRR REC

CF e vSa=MIIMUTH ERTE LOE  FRICIEDD

EENIWMIDTH OF THE & COLDFED MOITE GEMEFATORL
IH SRT-EEL
COEFFICIENTE DOF THE MOITE TEEMT

EHFOMENTE OF THE HOIZE TERMS

LOWEF EREAK FOIMT FOR = RAMGE DEPEMDENT

HOETE FREAMETERZ M2

UEPEF EREFE FOINT FOF RANGE = DEFEMDEMT
HOITE PARRMETEFRZ. LMD

ZTRAHDARSD DEVIATIONS OF THE & HOISE GEMERATORPS
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LOCHOK IMPUT DICTIONARY PASE %
ST Mg 1973 ar 1=z

FELATIYE FFREZET FOFTFAMN FPLUFFOZE
HLDFE=E YALUE MAME

TO ZET MOIZE TO ZEROs ST ZET EIGS#(I) TG N.0

CXiedgy AZIMUTH CFPAD:
CRre (B ELEVATIOHN CTRIN

COEFFICISNTS GF MOISE TERMmS

5 3 1. ELTAR /20
& T 1. BITAF (41
5 7S 1 EITAR (S
578 1 EITRF (6)

EXFOHENT OF HOIZE TERPME

G 73 1. e (3
5 a6 ~1. Py
G 3l 1, PS5y
5 2 -1. Pk

UPFER ERERK-POINTE FOR FANGE TEFEMDENT HOISEs M
3 2S-22 t42715.2 0 RPUCD I =3 70%

LOWER EREAK-FOINTS FOR RANMGE DEFENDENT MOISEs M
5 21-34 2043 FL I I1=237T0¢

ETAMDAED DEYIATIONE OF THE NOISE GEMERARTORE.

ER- TISIRSTY
z 2% ¥ IIn
R z

R TIGER L)

¢ BEANDWMIDTHE OF THE 4 COLORED-HOISE SEMERATOFS
CFADIANT.ZECONDD i
31— I0% 34,1594 OMEGIRCIY FOR I=

S

seTHMIDIDAL MOIGE

3 olde 0. E1Ch IS EL FATE FRED, rHERTI)
3 147 . [E1CD B R FATE FFEG, FHERTZD
5 I43 0. [EIED BACH EL FATE MAN  AMBLITUDE CRPRO-ZECD
G o14d . 331 42 fZ FATE MAX  AMPLITUDE <RADAZEC
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LOCDpoke THROT DICTIONARY EREZE T
% auME 1974 oF 1z
FFRETET FOETFAM FLIFFO-E
WELLIE HAME
see EMIDE FAREAMETEFRS .
1e FFF ERILIC IENIDR MERILUFEMENT FEFETITION FHTE»

0. TTGMA O]
0. TIEMe S

., SIGMA 3
CDEME LY
TLEHE S
TLEME 3

DELTE
0, 0 OLzDE
N DELAZE
0. DELELE
0.4 DLOMZE
. DLOMYER
0’ I7TEN

MERTUFEMENTS FER TECCND
MO, SRHIGE CF DOEE ITNMG GENTOR (KD
(-2 ACCERPTAMIE ANGLE OF DOCKIMG ALD (RRADY

se FETOLOTIGH &ML EIAT EFFCRT GF TEMIOR
FEZOLUTICH IM FAMZE FRTEWM ~TEC
FEIDLULTICH IM RIINUTH FATEs FAD-IEC

eETILRTION M FRD-TED
FRMEE FELOLUTION [H METERT
AZIMOTH FEIQLUTICH IH FAD
ELEVATICM FEIOLUTION Inm FRE
FAMGE BIR:s W01 2
FAMGE FATE BIAZ. oM < TEC:
HEIMUTH FIRT ERFOF, FAD
ELEWATICGH EIAI EF®0OF, FHAD
ELEYATICN SRTE EIAZ. (FRI-TEDY
ATIMUTH FRTE FIAT. «FARDO-ZECD
TYFE OF TEMIDR LIZED

A=GIMESLLED

1=p3Dv FI=ED

ELEVYATION FHTES
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LOCDOr INFLT LICTICHAPY PRZE £
2 BIME 1974 oF 1z
FREZET FORTRAN FUFFOSE
WYALLUE MAME
seestl IIIANCE FARFAMETERS
R LR ESMPOMEMT FOF DOCKING RIS GUIDANCE
1.E+10 Fevls THE FROFORTIONSLITY COMITANT THAT SWMITCHES THE
Ay TAL EHGIHET [OH
. n F¥ o2y THE FFOFORTICISLITY COMITRNT THAT TWITCHES THE
Sx=1RL ENGTIMET OFF
1.ZZE+D PIVEE 1> LTARNDOOFF PAMSE FOR MAIM EMSIME, M
F.1758  RTURBRCE) STENDGFF FAMGE FOF  AFI EMGINE. M
Z.E-S OMHI THE t0OI FARTE REOVYE WHICH A LATEFAL THRUZT 1% OM
TRADZEC
1.E-% e THE LOZ FATE EBELOW WMICKH A LATEFAL THRUET IS OFF
(AL RED )
PROCON THE HAYIGATION CONTTANT
FIUERF THE FAMSE AT MMICH P.E, IZ TERMINATEDs M
REUEFD THE RAMSE FATE AT WHICH F.5. 15 TERMIMATED
MeTECY
1.E-Z oML ALTEFHRTE WALLE OF OMLO AT TTWTCHs FADCZED
Z.E-3 OMMIE ALTERNATE 4RALLE OF OMHI AT TSWMTOHs RADATED
+ee [FTH FILTERING
100 MIUEF HLUMEER OF DATA FOINTS 7O BE UZED IN
LATA FITTIMG.
1 KIWICH O 1= LINERR DRTA FILTEFRs 1 IZ KALMAM .
0. THUDA 1) TIME COMZTAMT COF GUID LOW-PRIS FILTERs FANGE
CFEC:
3.9 TALIDA © 20 TIME COMZTAMT OF SUID LOW-FAZT FILTER FANGE FRATE
CTEC)
0.0 TRUDA 2 TIME COMETRMT OF SUID LDW-PASS FILTER, LOR PATE
ZEC)
il IFILT TKPE arF bUIﬂHH|E FILTEF
D=ZIMNGLE ORDER LOW PAET
1=% FPOLE EUTTEFWMORTH
+49 SLORT FAFAMETES T
ZENT, TI TIME ELAFZED TO ITHRT OOCK ING RPFPFCARCH
. AFTER REOFT rIELC? )
2. 34 il WIDTH OF FRVLORD O
20, YIAFTY ZLERRAMCE FELOW FARYLORD FEOVIRED
- FUr =H AECFT M
15,7 YT FARYLOAD LEMGTH EBELOW DOCK IMG PRIZ (M
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LOTDDE IMPUT DICTIOMARY FRAZE %
2EOJUHE 1374 . aF 1=
FELATIVE FFETET FOETFAN FUREDIE
HODFETE WHLLIE HEME
«saIOQCH MG FAFARMETERT

e ACTLUFACY FECIIIFEMENTS AT AEOFT FRANGE +es

F . TOLFOTs1y FOTIITION ~LEMS DOCKEIMG AT oM
F . TOLFD T2y FOITITION o0%Fpel TGO LOCK [MS /TS oM
F . TOLFOZ o2 FOTITION MOFMARC T BOCK IMG &1 Fp
F TOLYEL 71y YELOCITY ALOHE GDOFING REID oMo 2B
F TOLYEL «2y ~ELDCITY HECFEmMAL TO DOCKIMG AMIT M- SECH
F . TOLYEL 37 WELDCITY HORMAL TO DOCKING GxIZ «MoIEC)
F TOLAMEC1y FOLL RMGLE CFARDD
F TOLAMIZEZY YR AMELE FR&D
F TOLARMG ey FPITOH PHGLE JRRDD
5 11¢ L5l OMIN MIMIMLUM TRRHMIFER LEMGETH ZELOW WHICH A MEW
TRAMIFER I3 HOGT ZTRETED <M
DIZPLARCEMENY OF LOCK It ZENZDOR EOFE-
TIGHT TO D30k THG MECHAMT M CEMTER-LINE
G 117 0 DEZIFEDL FIsAL IM-TFACE FDLITIGOM. M
o113 I DEZIFED FIMAL ERDIAL FOTITIOH. M
G119 0., DEZIRED FIMAL CROZZ-TRRCKE FOTITION. M
G 1273 | MIZT DIZTAMCE THFEZHDLD IM GFOII-TRANIFERS,
TP
G134 -1, DIFECTIOW COSIME OF LETIFET TOCK [N
G 129 0, DIFECTION COZIME COF TDEIIRELD DOCKING b
5138 . ; DIFECTICH ZGIIME GF TETIFED DECKING AXIT T3
nolav 4, 17E7E FELED FAMZE IM DOCFING MAMEUYERS WMHEWFE CLOTIMS YELOCITY

TMITENES TO DICKING WELOCITY  rHd
THI: 12 ALID THE SEOST FAMSE

5 130 ELE = FIMIM MIMIMLUM DIZTANMCIE ON THE DOCKFIMG  FATT WMHKERE
. B FIMAL DOCKING AFFRFOACH COULD BE TTRHETED. M

> 131 1.524 wan YEL  FRFRLLEL TO THE DOCRIMG AXNTD M-TED

> 132 n.1sz4 IOk MAGHNITODE OF DeZIFED FIMRL IMERCT YELOCITY

Itt DOCE [H: MAMEUVERIZY Mo ZEC,
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LOCDOK INPUT DICTICMARY FRSE 10

25 JUHE 1574 oF 13
FELRTIVE FFEZET FOFRTFAN PUFPOZE
ALIRETE YHLUE HAME
e/ TTITULE COMTROL PREAMETERS
Ty =FOLLy (Zry=1Ahbis v 2 =FITOH
T 191 1 ATTITUDE COMTEOL Z%:TEM SELECTION
A=NETRILEDLs I=FEFFECT
MIM AHG IMPLULIE EIT RERCTION COMTROL :¥YS
5 157 ZE.ETeY TEM TR FOLL ‘M=M=-ZELC"
i3 15E 10,0274 TEHOT YR CM=M-ZEC>
5 153 10,0274 ZEMNCSY PITCH JM-H-ZECH
H Sg PIST.IF TMERFT ¥ 15 FRINCIPLE MOMENTS OF INERTIA OF THE TUG
CM=M=TECZ
H a7 S2534.47  INERT (23 FRIMCIFLE MOMEMTS OF THEPTIAR OF THE TUS
CM-H=ZEDZ
H 52 SEI0V.ET  INERT 2y FRINCIPLE MOMEMTS OF INERTIHN OF THE Tui5
CM-M-ZECZ0
H S5 FEGH] ATTITUDE FPOSITION GHIN COMSTANT
H =0 . ATTITUDE FOZITIOM GAIM COMITANT
H &1 FYaEzs RTTITUDE *OZITICH GHEIM COMZTANT
H =2 FEGBOCLY RTTITUDE FATE GARIM COMITRNT
H 53 FRIZOCS ATTITUTE RATE SAIN COMETANT
H &4 FriO ATTITUDE *ATE GAIH COMTTANT
H 5% FIFST CRDPER LAG TIME CENITANT OF THE TORALE,
H SE FIFREZT OFDEFR LAG TIME COMEITRAMNT OF THE TOFQLUE.
H E7 FIRIZT OFDER LAG TIME COMITAMT OF THE TOROALE,
H & AME HALF THE TOTAL DERTEAMD FADY
H &3 OME HALF THE TOTRL DEARTESNDT JRADD
H TN ONE HALF THE TOTRL DERDEANT "FRID
H 71 FEQCTIOM COMTROL THFLIZT (M3
H 7Z FEARCTIONM COMTROL THFLIST My
H 72 FERCTION COMTEOL THEUST M
H 74 FERCTION CONTROL MOMENT AFM M)
H 79 REACTION CONTROL MOMEMT A&M (M)
H T& FERCTIOM COMTEOL MOMEMT AFM M)

A-12

LOCKHEED MISSILES & SPACE COMPANY



{ig =

P e P e
b L

—§ T

Jux]

LOCDOK IMFUT DICTIONRRY FRZE 11
S JLME 1374 QF 1z

FRETET FOETRAN FLRFOLE
SHLLIE THFHE
ses PLOT IMFUTE

1 MLATE CATE MIMEER TO EE FPLOTTED
. HITEOT TyFE OF JUTFLT FLRAG
MTFLUT =% He=[ COFY QUTFUT DHLY
HUTFLT=15 MICFROFILM OUTFLT OHLY
HUTPLIT=%1& EQTH CF THE RFOVYE.
1< MHUUMIT TRFE wMIT OF IHFUT DATH TRFE
1 1LEF HUMEER {IF DEFEMDEMT wA&IRELET TO EE FLOTTED.
n.n TTART TTART OF IMDEFEMDENT WRFIARELE =07 BuT=uT
17000, ZTOF ~TOF 0OF INDEFEMELEMT wREIAFLE FLOT OUTFILT

St DELTA MIMIPMLR w=fe]T IMTEPWSEL BETHEEM TUCCETIIVELY

’ ELOTTED DATA FOIMTI. IF LELTA=@.0 ALL [#TA FOINTE
WITHIM THE DEZIFED IMTERVAL WILL EE FLOTTEL.

0 IRECTP ERFOGFAM TEG TO BE FLOTTED. THE DMTH CALCULATED
LAET I3 ALWAYE PLOTTED.
IFECTF GOEATER THRM ZEFOD 0%« FLOTY THE TTA
FROM TRE SFECIFIED ZECTIOM CZEGMEMTM OF THE
FREOGFAM,
IFECTR EMUAL TO ZERD 03s PLOTE THE DATA FrOm
ALL TECTIOME (IEGMENTEY.
IFECTR=4, FLOT  TERMIMAL MANELUVER.
IFECTE=E, FLOT. FROFPOFTIONAL GSUTIDANCE

1 ITYP 1D TYFE OF MATH. MSHIFULATION TO EE FEFFOEMED
: TO QETAIM THE I[HDEFEMDEMT “AFIRELE
ITYPilr=1x HO MANTRILATTON

ITVFrla=2s SOn we TO VL WML O+ W2
ITYF 12 =3s IUETRACT Vo FROM V1 - e
ITrR12=4, MULTIFLY w1 EY 2 LR
ITVFr11=%, DIWILE %1 BY W s M2
t ITYFPeI™ CTYRE OF MRTH, manMiF, TO FE FEFF.
=S DCFEMDEMT “REIAELETs THME AL AEOVE.
1 L1 aln THOEFEMTEMT WAk IRELE FROM THRELE
Z Lol c@y . FIRET DEFEMLENT YRFISELE FFOM THELE
i LByl A0PITIONEL DEFEMDENT YARIABLET FROM THELE
E=3~7

THERE AFE TLDEF + 1 LOCI7Z
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FELATIVE
ADPFRESE

5 150

n

K}

LOC DOk INFUT DICTICHARY FRSE 12
SF JNE 1ET4 aF 13
FPESET. FORTRAM PURPDZE
YALUE HAME ‘
w1 LOGCATIOM THELE
LOT1¢Ir=1 TIME.ZELC
LOCY (Ir=2 TLAMT FRANGEs M
LOclslis=sz FEMHIZE FRTE. M - TEC
LOct oI =4 ELEVATION. #HD
LOCt ilx=5 AZIMOTHS PARD
IK¥ 1.0% FATE TO EE FLOTED
0 OF 1=FILTEFED NOIZE
2=UMFILTEFED HOITE
T=FDRE LDT FRTE
LOC1 cIx =¥ LO% FATE ELEY.» PAD-LED
LOC1ela=7 LO: RATE AZIM. s FAD-ZEL
FELATIYE TO TUuG
LOSL (I =2 IT FANGEs M .
LOS1ila=3 CT FAMGES M .
LOCLcT» =10 FAD SANGEs M
LOC1wT=11 IT WELOCITYs M ~ZEC
LactcIr=12 CT YELOCITYs M ~ZEC
Loz c I =13 FAD YELDCITYe M ~ZEC
LOoc1ely=14 TOT IMFULIE FEMAININGs MAIN TAHK
LOC1cI =16 TOTAL IMFULZE PEMAING, APT TAMEK
LOC1sT =47 TOTSL IMFULIEs ATTITULE CONTROL
IUETYITEM
IDIMY c4:300 SELECT BODT OF EULER AMSLET FOR FLOTING
D I BODYs 1 13 EULEFR
Lo iIy=12 YEHICLE FITCH ARTTITLLE. FAD
LOn17lr=1% YEHICLE «Fif ATTITUDEs FRD
LOCT sTry=2n VEHICLE FDLL  ATTITUDE, FAD
L1 T WEHICLE FITCH FRTE FADCIEC
Loct . VEHICLE YRl FATE. FAD-TED
Lact il YEHICLE FOLL FRTE. F&0O-ZEC
EARTH CEMTEFED COOFDIMATE ZYEITEM
LOCL I =24 e M
LOCY w1 =35 Te M
=2, Zr M
# FATEs M <ZEC
¥ ERTE. M ~LEC
T FATE: M - IEC
LOcCt<Iy ALTITULE. &M,

LOCY I HFT TRANTLATIONAL THRUST NUMEER
LoCL«te . TLHMT RANGE,  EM
_go1vir=22 INEFTIAL “ELCCITY. B - ZEC
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LOCOOY INMPUT DICTIAMAEY FRZE 172
&2 JUME 1374 oF 1z
FELATIVE FREZET FOFTRAN FURPOSE
ALNDFEST YALLIE HAME
I 29-32% n LGz W LOCATION COFPFESPONDING TO ITWR O

IF  LOcardv=0y THER COMIT 1 WILL EE JZED AL VE.
SEE %1 LOCATIGOH TRELE FOF w& LDCATION.

I 35=-45 i COMET Cbs COMITAMT “ALUE TO FE WZED RY ¥3» CORFESPONDING
A ITvROD

essTHE FOLLOWING IMFUTT ENRELES TFECIFICATICM
NF FLOT ICALIMG, MO DTHER ALJUITMENT IZ MADE.D
AMEE AMD OMIN IPECIFY THE UFFEF AHE LOWER
EOLMOT OF THE Y—AWIZ WHILE MULT ARPE IHTEGER
MULTIFLICATION FROTORT,
ee THIZ FEFFOSMS IMTEGES MULTIFLICATION AND
FIYED ICALING OF ALL CLFYES. GOMIMGAND OMAX
MZT MOW EE SPECIFIED
o IF FLL FRCTORPT ARE ZEFD SCALIMGE IS OETAINED
FROM DATA.

I S51-S4 a MULT Iy MUOLTIFICATIVE FACTORT FOR SCALING DATR WALLIEY:.
IF AMY OF FACTORE AFPE MON-ZEFQO-. THEM #LL ZERD
IMPUTS ARE LZED AT UNITY ¢ § b, IF ALL FARCTORE
ARE TERG: THE MULTIFLICATIVE FACTORT ARE COMPUTED.

I 55 L G I MIMIMUM v—-A13 PLOT ZCRLING YALLE.

I Se 0.0 LA MAXIMUM vYRXIS  FLGT SCRALING YALUE.
++ TITLE

I S7-e3 TITLE TITLE DOF FLOT.

1 70 0

FRIMTS MIM. ZR. AND TIME ON PLOTT.IF=1
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FELRTIYE
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LACID® IHFUT DICTICHAPY PAGE 1
2a e 1374 oF 1z
FREZET FTRTREAN CURFOZE

WHLLE HAME

see MAIM PEOGFAM CONMTROLZ

ees THE FIFST IMPUT CRPD MUTT ALVAYI BE AT FOLLOWES

A ELAME CAFD IF THE LMITT ARE EMGLITH
Bl FUNCHED IM COLUMN 2 IF THE UMITS 9RE SI

see LATA IHRL:
ICAZE CHTE MLMEEFR

10T du HIT OF THE LATA TRPE. IF 10UT MW I

THAM 15. #0 DSTR TAFE 1% SEMERRTELD,

ORTH

TAFE COMTRIMS THE ZETT OF TlMk LDEFENDENT DARTH.

FROM WHICH THE FLOTS ARE GEMNEFATELD.
1 FLOT AND DATAR TRPE COMTROL

IP=1 SEMEFRATE FLOTT FFOM A DRTA THFE
IP=0 MAKE A FLOT DATA TAPE IF I0OUTIW I

GRERTEFR THAM 143,

IF mMORE THRAH GHE DATA TAFE 1T MEETEDSA S

POET HOT HRYE TO BE CHAMSED. EUT THE EXTRA

TAFE UHITE MUST EE AIIIGHED WITH UHIT ¢

IOUT Jid+1.

IP=~1 SAME AT IF=0,AND TELLT FROGFAM THRT THIZ
IS THE LAST CAIE TO EE WRITTEM ON DATA TARFE

TITLE CHIE TITLE CHED

P RECEDING
PAGE BLAN
'K bﬁ)T FILLLED

A-18
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LGoDOr INPUT LICTIONARY FRGE

o8 JUME 13974 OF 13
PELRTEIY FFEZET FORTFAN FLFFOZE
ADDRETS “ALLE HRME
ess FROGFAM CONTFOLD
F av 0 METRIC 1 I METRIC & IS EMGLITH
5 3 -+ MANLWVE TEFRMIMNAL FEHDEZVOUS MAMELVEF CONTFOL IT
A LEFT FEGZIZTEFED FIVE IGIT HUMEEF .
EACH DIGIT I3 FROCETIET TERZEMTIRLLY .
ALL DIGIT: HOT IFECTFIED ERECCHW ARE IWIFFED.
LIGIT=4 D[EOCFING
H & 400 IFFT4 BuUTFUTE DATH EVERY HTH.INTEGEATIOH STEF
eeTIMING FARAMETERE
3 11 0.1 ITIME ERGELEM STRFRTING TIME. ZECOMDE
512 ivono., EZTIMAX MA<IMUM TYITEM TIME FLOF FLM CIEL D
gHLy FOF 127 TRRCKEIHA INTERVAL
3 15 0.3 HF D TIME EBEETWEEM DIRTA FDOINTE TO COMFUTER TZECT
3 22 1. THMIHN MIMIMUM TIME ALLDWED FOF TRAMNIFEFZ . TEC
3 23 12500, THS:1 MAs EMem ALLEWED TREMZFEFR TIMEs ZEC
> 27 120. ILTORI TIME FRLLOWED FOF ROTATION DF TLIF
FRIOE TG “TART DOF DOCKIMG TEL.
H 1 L1 HF Iz INTEGRATION STEF ZIJE FCF DETHILED ATTITLDE
CONMTEOL AMD BURNE
IF HFE = 0.0« THEN HFE 1% ZET TO HFD
H 39 2. TDELI TIME DELRY EEFORE THE START OF F.3.s ZEC
H D 0.1 TIWTCH TIME BT WHICH TECOND ZET OF LOS FATE SWITCHING

LIHET RRE IMFLEMEMTED IF TIWTLCH 1% GRERTEFR
THRK ZERO <0>s SEC

AN
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PELATIVE
ADDFEZS:

[ R N R ey Xy

G G QY i e G

41
41
42
a3
44

LOCDOK. INPUT DICTICHARY FRGE 32
S8 JUME 1374 oF 12
FREZET FCRTRRM PURFOZE
YALUE HAME
+¢s TUR-FAYVLORD IMITIAL FOSZITION AND YELGCITY
1231161230, FMYLe1ld  IMERTIAL COORDIMRTE OF THE Tl oHse FT
-135220235, I » IMERTIAL CACFTIIMATE OF THE TLUG FT
1345358, Wi3elr  INERTIAL CGORDIMATE OF THE TS cZia FT
13331 016; M1 «20  IMERTIARL COOPLIMARTE OF THE PRYLOARD ¢xYs FT
0.G PYC2s.2y IMERTIAL COCFLIMATE OF THE FAYLORD UYis FT
=4 tiN FEVOZe2> IMERTIAL COORDIMRTE OF THE FRYLOAD <Zis FT
SVELOCITY IN FT-ZEC
SV .293e V¥Ols1d  INERTIAL WELDCITY GF THE TS CxDOTH
10058 .22 Mr2asls  INERTIRL VWELDCITY OF THE TS ¥DOTS
—i3. Wy Zelr  INERTIAL VELDCITY OF THE TLG  <ZDOTY
n.a 12 IHERTIRL VELOCITY DF YHE FPRYLOAD «=DN0OT>
10027 . WyrZa2x  IMERTIAL VELGQUITY OF THE PARYLORD ¢vO0OT)
0.0’ WMOZ.2 IMERTIRL WELOCITY OF THE FAYLOAL ©ZDOT>

IF THE TuWs STATE IZ DEZIFED TO EE

INPUT FELARTIVE TO THE FRYLOAD THEH

5 3% 3 40+ AMD = 41 EECOME LDELTA CROZZ TRACK s

DELTA FARIAL . ARD DELTR I[N TRACK. G

4% 17 465

G 4% PECOME: LELTA CT DOTs DELTA F LOTs AND

DELTR IT DOT.

RELATIVE POZITIOMT RAFE AZZUMED IF THE RMS
OF THE THREE FARHGE IMFUTS IZ LEST THAN THE

EGUITORIAL RADILT.

THE DELTAIZ RRE AILED TO THE FAYLOGARD OFBIT

TO OBETAIM THE Tus OFEBIT.

A-70
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LOCEOk INFUT LICTICHARY FAHZE 4
2% JnE 13974 arF 1z

FELATIVE' FFPEIET FOFTRAN FURFOZE
ADDFELS WRLLIE MHAME
«eMATT FROFERTIES

B 12 21 .&82f AHIHFLL AFS FFOFELLRMT MAZT CLLUGL:

5 51 1R0 . 4343 FiE% TLG LRFY MAT: LU

6 5 s&E.21 FHFZ TUG MAIM EMS FROPELLAMT MATI < TLUGSD
e FREOFLILZTOM

313 2.5 FJZUET MIM IMPULIE FIT LATEFAL ENG. "LE-ZECH

3 15 .= TOIW TRIL OFF UHCEFTRIMTY OF LLAT. ENMG. 'LE-ZECY

3 532 SO0 LEL. M TRIL-0OFF IMFLULIE OF MARIH EMGIME.
CLE~-ZEC

3 54 S.0 DEL J: TRIL-OFF IMFULIE OF THE PAxIAL SECONDRFY
EHEIMED fLE-ZECD

53 55 159000 FUZUEM MIMIMUM IMPULZE GF mMATH EMINE. LE~CEL

e =1 2.9 FAZUERS MIMItUM IMPULIE OF THE RXTAL ZECCHTREY
EMEIMEE «LE-ZECX

5 a7 FI0.0 “EECIFIC IMPULTE OF THE LATERAL ENGINET CIECD

3 S2 g 10 SEECIFTC IMFULTE OF MAIM EMSINE ¢ZIMy  TEC

G 99 22,0 SRECIFIC IMPULSE OF THE AxIAL SECOHDRARY
EMSIHEL CIELC:

7 &0 i, FERCEMT EFFGE It ELURM MAGNITULER

G sl 15040, MAIM EHsIME THREOEZT LEVELs LE

53 B2 100,04 THRUZT LEWEL OF THE A»IAL ZECOMDARY EMGINEES
CROUMDIE Y . LOT EMG .

5 B3 1040, TET THFUST LEYEL OF THE LRTERAL EMGIMEL CLEI

Ao
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LOCDOK INFLT DICTIONARY PRGE I

25 JUNE 1374 OF 13

PELRTIVE FFREZET FOFTFAN FUEPOSE

ARTIRESS YARLYE HAME
eses MOISE AND EFROFP FAFAMETERT

5 & 1 kOHTAM RONTAM IMITIRLIZES HOISE GEMERATOR.O DOEENT
ee+ FOF CEFD KROISE ZET STDC1x TO 0.0
c1r e 2y=PAMSE FT>
{3aacd=FANGE FATE FT~3ECH
(54 e S =ELEYATION RATE LD ¢FAD-SECY
(T aC2y=RZIMUTH RATE LOZ  <(RRD-ZECY

Hood-11 314.153 EAMILCT 2 ERHIMILTH OF THE & COLODRED HOISE FEMEFERTORE
IM RRD-ZEC

H 12-1% 1.0 CSTARCI R COEFFICIENTS OF THE MOISE TERME
EXFOHENTZ OF THE NOIZE TERME

H 20 1.0 EXFOMCL

H 21 0. E=FOMCE

H a2 1.0 ExXFOMHCZ

H 23 .9 ExFONT 40

H 24 1.d ERFDMIT

H 25 -1. EXFOMCE?

H a6 1.0 ExFONLT

H 27 -1. ENPOMED

H 28-25 1. FLWRT > LOuER EBFEAE POINT FOF S.PHHGE TEFENLENT

HOIZE FRRAMETERSs <FT2

H 26-43 471505 .56 FUPRCID UPFER EFERK FOINT FOR FANGE & LEPEMIDEHT
MOIZE FRFAMETERZT. <FTD

STAMDARD DEVIATIOWE OF THE £ HOIZE GENERATORE

H 44 23 .3255 ETDiLD
H 45 o, o
H 45 n.a »
H 47 N0 STDOC4n
H 4& g.0 ZTDCS»
H 43 0.0 TTDOR
H S 0.0 STDUT
H 51 b.i STDCS?

A-2P
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LOCDOK IMFUT DICTIOMAPY FRSE =
22 UME 1374 ar 1%
RELATIVE FREZET FOFTRFAM FURFOZE

ALGFEZ: WALUE MAME

TO TET MOIZE TO FEFQ, JZT ZET ZIGEFCID TO 0.0

C3iac3s ATIMUTH CEEDY
Ve KB ELEWHTICH «<RAIN

COEFFICIENTE OF HOIZE TEFMT

3OTE 1.
3 T4 1
3 TS 1.
3 T& 1.
E=FOMENT OF MNOIZE TERME
G 7 1. Pzt
(LI 1] -1. B
5 31 1. Posn
> 2 -1. S
LUFFER EBEEAY-FOIMTS FOR FPAMiGE DEFENTDEMT HOIZEs FT
3 3%-33  4T1S0E.585 RLCID I =270 %
LOWEF EFERK—FRINTS FOF PAMSE DEFENDENT NOIZEs FT
& 9194 1. FL T I =3 70&
TTANDARFD DEVIATIONT OF THE HOITE SEMEFRTOFZ.
3 37 3
[E k] 1
SR =
S o104 1
s EQHDWIDTHT OF THE 4 COLOFED-HOIZE SEMERATORS
FRRTIT AT - ZECONDD
B 106-103 14,1534 OMEGERILY FOF I= Z-n

s [RIIOIDAL MOIIE

G 14 n, C1E) I B S FARTE FRED., "HEFTZIN
3 147 . EIER B A2 FATE FFED. “HeFRTI:
3 oldz X ELED B S FATE ™MAX  RMPLITUDE «FRLCTECY
13 143 0. 3051 74> A2 FATE M&AY AMPLITUDE (FRDCTECH
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PELRTIVE
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LOCDOK INFUT GICTIONRRY FAGE 7
25 JUME 1374 OF 13
PUFFDTE

FFEIET FORTFAM

wHLLIE MAME
1. FEF

T LE FRCCGEL
0. RITARIF
. ZIGMACT
. ZIEMAC S
Q. IBMACT
e SIGMEC L
0, 0025 TIGME S
8.G009 TIEMEO D

0.0 DELZE
a.u DLIDE
. DELRZE
i. TELELE
LY DLOMIE
0.0 nLomvE
0 IZEN

see ZENIOR FRRAMETERS _
BRZIC IEMIOF MERSLREMENT FEFETITION RATE.
MERZLFEMENTZ FER ZECOND
ACE, FRMSE GF DOCKING JEMIDF  vN. MID
12 ACCEPTANLE ANSLE OF LOCKIMG ALD LEGS
e+ FESOLUTION ANL EIA. ERFORT OF ZENIOF
FEZCLUTION IM FRNSE FATE«FT-IEC
RECGLUTICN IM RIIMUTH RATE . DEG.ZEC
FEZOLUTION IN ELEVATION PATE. DEG-3EC
RANGE RESOLUTION IN  FEET.

RZIMUTH FETOLUTION [N DEGREEZ.

LEVATIOM FESCLUTIONM IN DESREES.

FRMGE BIAT, +FT:

FANGE FATE EIRSs ¢FT-SEC)

AZIMUTH BIRS ERRDR. FAD

ELEVHTION EIAY EFFOR. PAD

ELEVATION FATE BIRS, <FALLZECH

AZIMUTH PATE EIAZ, vRAD.-TECH

TvPE OF ZENIOR UZED

0=5IMEALLED
1=EODT FI4ED

A=)
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LOcoOE IHFUT BICTIOMAFY PRGE =
1

28 JMINE 1974 OF 3
FELATIYE  FFEZET FORTFAM FLIFFOIE
ALDDREDZ YRLLE MEAME
so e G DANCE FAFRMETERS
517 3. DEME CURONENT FOF DCCVIMNG A%1T GUTTAMCE
H 7T 1.C+1 0 Fiols THE FROPGETICHALITY COHITANT THRT ZMITCHET THE
: FTAL ERGINET OM
M TS ] Fhooan THE FFOFCFTIONSLLITY COMTTANT THAT ZWITCHES THE
FelAL EMEINES OFF '
H 73 4.E+%  FILEEC1L> STAMDOFF FRHSE FOP MAIN EMSINE. FT
H &0 12,7 FIUEE (& TTHMDOFF FRMISE FOF  FAFS EMGINEsS FT
H &1 3, E-5 oMM I THE LDO% #ATE AEOVE WHICH A LATEPRL THELET IS OM
CEAD TECY
H =2 1.6-5 OMLD  THE 0% FARTE EBELOW tWHICH A LATERAL THRUST IS OFF
vERDSTEC)
H =3 4.0 FROCON  THE MAWISATION CONITANT
H =4 .7 EIUEF  THE FANGE ST WRICH F.G, IS TERMIMRTED, FT
H 25 a. 0t FLUEFD  THE FAMGE FATE AT WHICH F.i.1%T TEFMIMATED
CETSTECY
H =1 1.E-Z OMLOZ  BLTERMATE YALUE OF OMLO AT TIWTCH. FATLCZEC
H =z T, E-3 OMHIZ  ALTEFMSTE WALLE OF OMHI AT TIWTCHs FAD-ZEC
see [RTH FILTERIMG
GoR 1nn MIUEF MUMEER OF DRTA FOIMTE TO EE USED IM
: : DATA FITTIMG.
14 t ESMICH D 1T LIMEAR DATA FILTEFs 1 15 KALMAM
I-T 0, 0 TRUDA <1 TIME COMTTAMT OF GLID LOW-FASS FILTERs FAMGE
CTEL
H 27 0,0 TRUTR CED TIME CONSTANMT OF GUID LOM-PRIZ FILTER FANGE RATE
CTEND
H &3 0.0 TAUDA 20 TIME COMSTAMT OF SUID LOW-FAST FILTER. LDI PATE
CIED '
H tnn i IFILT TYFE OF GUIDAMCE FILTER
=T IMGLE OFLER LOW FRIT
{=f FOLE EUTTEFWOFTH
T ees CEOST FAFRMETERT
o o=s AN, TI  TIME ELARIED TO TTSFT LOCHIMG APFFOACH
. AFTEF FRECKT «ZEC)
o S& T2.34 B WIDTH OF FARYLECAT FTo
o os7 Z0. YIAFTY CLERFAMCE EELONW FRYLOAD FEOUIFED
£Of AM AEDRT WFT
o == 15,57 e eRyLOAD LEMSTH EELOW DOCKING A¥IS (FTh
L 3
farr
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LOCDDE IMPUT DICTIONRRY PAGE 3

28 4UNE 1974 oOF 13
FELRTIVE FREZET FORTFAN PUFFD:E
RLDRESE YHLUE HRME
se«DOCKING PAFARMETERS
see ACCURRCY FEOUIFEMENTS AT AEOPT FRHGE e
F &3 ] TOLFDS.1» FOSITION ALONG DOCKIMG AxIZ (FTH
Fo@s STRESE TOLFLE 3 POSITION WORMAL TQ DOCKING AXIE
F S0 LTUE3 TOLFOSC2: FOSITION HOPMAL TO TOCKING A
F 31 012 TOLVELY 1 YELDCITY ALOMG DOCK ING RATE CFTZECH
F 32 L0133 TOLVEL<Ey WELOCITY NOFMAL 7O DOCKIMG AXIZ FFT-SECY
F =3 LAl TOLWEL 2> YELOCITY MORMAL TO LOCK IMG AxIZ WFT-ZECY
F 34 3.0 TOLAMGY 1y POLL RHGLE CDEG
F 535 3.0 TOLANGLEY YAW ANGLE  (DEG?
F Fo d.u TOLANEC 2 PITCH ANGLE (DEGD
G 11s 2 DMIN MINIMUM TRANIFER LERSTH EELOW WHICH A HEW
TRAMZFER IS HOT ZTARTED
DISPLACEMENT OF DOCKING TENIOR FORE-
. SIGHT TO DOCKING MECHAMILM CENMTEF-LINE
> 11V 0. 3CLIT DESIFEL FIMAL IM-TRACE POIITION. FT
G 113 . BL115 DESIRED FIMAL FADIAL FOIITIONs FT
G 119 0. GC1192 DESZIFED FINMAL CROZS-TRACK FOZITION, FT
5 123 = RZUEMT MIZS DISTANCE THRESHOLD IM GRDSZ-TPANSFERE»
LFEET: .
G 124 -1. UMRZo1y  DIRECTION €OZIME GF DESIRED DOCK LHG
B 125 0. UHRECEy  LIRECTION COZINE OF DEZIRED DOCE IHE
[ET ¥ 0. UHE2¢3» DIFECTION COTINE OF DEZTFED LOCE IHG
& 1a7 13.7 RILED FENGE "IN DDCKING MAMELVERS WHEFE CLOZTHG VELOCITY
TWITCHES TO DOCKIMG WELOCITY  <FT:
THIS IS ALEI0 THE AREORT RAMGE
6 1320 10ad. FE&MIM MINIMOM DESTANCE OH THE DOCKING  AXIZ WMHERE
A FIMAL LOCKINMG RPPEOACH COULD EE STHFTED. FT
3 131 T. oD - WEL FRREALLEL TO THE DOIKIHG WIS (FT-ZECS
i3 132 0.5 W IOCK MAGHITULE OF DEZIFED FINAL IMFRCT VELOCITY

IM DOCEING MEHEUVERZ . FT-IEC,

p-nf
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LOCEOr INFUT LDICTIONRRY FR3E 10

23 MHE 1374 oF 13
FELATIYE FFEZET FORTFAMN FLUFFOSE
SULFETE MALLE MAME
oo TTITULE CONTFOL FRAFAMETERS
viv=ROLLs cZo=vAbly ¢ 20 =FITIH
5 151 1 STTITUDE COMTFOL ZWZITEM TELECTIOM
O=DETARILEDs 1=FEFFECT
MIM AME IMPULSE EIT FEARCTION COMTROL =%
a3 157 ZEH R cOLL FT-LEBE-ZECY
3 1s= TEMYT WHL TFT-LE=-SECY
3 159 TEM T EITCH FT-LE-TECY

IMEFT 12 FRINCIFLE MOMEMTS DF IMERTIA OF THE TG

H S%
TET=LE=-ZECEY

H 57 IMERT r@>» PEIMCIFLE MCMEMTS OF IMNERTIA DF THE TUG
CFT—L_EBE-3ECS

H 532 IHERT 03y FRINCIFLE MOMEMTE DF IMERTIA OF THE TLWW
(FT=_E=ZEC2s

H S FEGHRCL ATTITUDE FOSITION GAIM COMZTAMT

H =0 FEGRE ATTITUDE FOSITIAOM GRIN CONTTANT

H &1 FEaA O ETTITODE FOTITION GAIM COMZTENT

H &2 Friz0«<t. ATTITUDE FATE GATH COMZTANT

H &2 FRGO 0z ATTITUNE RATE GATH COMITAMT

H o4 Friag iz ATTITUDE FATE GAIM COMITANT

H &5 TRUT 1 FIRZT OFDEFR LAS TIME CONHTTANT OF THE TORGLE.

H &E THT F2a FIRIT OFLER LAS TIME COMITANT OF THE TOREEIE.

H &7 THLIT <=2 FIFST DFDEF LAG TIME COMTTANT OF THE TOROUES

H &2 T TDERD 1 OHE HALF THE TOTAL TERDEAMO cFRID

H &3 z  TLEARLIF2 OHE HALF THE TOTAL DERDEAND cFRDD

H 7N = TDERDCZ: ONME HAaLF THE TDTAHL DERDESND <RATD

H 71 100, TORT L, FRERCTIAN COMTROL THEUST LB

W 72 160, TORG (2 FERCTION CONTEOL TREFLET

H 73 100, TGRo 2 ° FEACTION COMTROL THFLUST

H 74 EL.TS TZAT ¢ 1 FERCTION COMTFOL MOMENT

H 7S &.AnE TIAT o0& FEACTION COMTFOL MOCMENT

H 7& i TTAT O3 FEACTION COMTROL MOMENT

ADT
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LOCDCK. INFLUT DICTIONARY

FREZET FOFTFEAN
YHLLE MAME
1 MHZAIE
3 HUTFUOT
15 MUHNIT
1 IDEF
0.0 EZTART
1yong, ZTOR
i, TELTH
0 IRECTF
1 ITYFOL 2
1 ITYRCIY
I=2-¢
1 Laz1a1 >
& LoC1can
i LOC17 1>
[=3-7

FAGE
23 JUnE 197

FURFOSE
see FLOT IMFUTS

CHIE HUMEER TO EE FLOTTED

TvPE DOF QUTFUT FLRAG

HUTFUT=% HAFD COFY QUTFUT GOHLY

HUTFUT=1s MICEOFILM OUTFUT OMLY

MUTFUT=%1% EOTH OF THE AEOYE.

TAFE UNIT OF IMFUT DIRTA TRFE

HUMEER OF DEFEMDEMT “rREIRFLE: TO EE FLOYTED.
TTRET OF IMDEFENLENT “WAFIRELE FLOT DUTFUT
STOF COF INDEFEMDENT YREIRFLE FLOCT QUTPUT
MIMIMIIM =~RH1% ITMTERVAL EBETLHEEM TLICCEITIIVELY
FLOTTED DATS FOIMTZ. IF DELTR=O.0 ALL DRTA FOINTE
WITHIN THE DEZIFED IMTERWAL WILL EE FLDTTED.
FROZRRM ZEG TOD EE FLOVTED. THE DATR CALCULATED
LAHZT [5 ALWAYE FLOTTED.

IRELTF GREATER THAN ZEFO <03 s FPLOTE THE LRTH
FROM THE ZFECIFIED ZECTIOM <ZEGMEMTY OF THE
FROGRAM .

IFECTF EQIDRL TO ZERD c 02« FLOTS THE DATA FFOM
ALL ZECTIONT CZEGRMEMTZ).,

IRECTF=4. FLOT TEFMINAL MANELVER s

IRECTF=2, FLOT FRCFOFRTIOMAL GUIDARNCE

TVvFE OF MATH. MANMIPLLATION TD EE FERFORMED
70 QBETATHM THE IHLEFEMLDEMT VRFIAELE
ITYPCl =1 MG MANIFPULATION

ITYFe1y=&s  ALD w2 TO Wi V=1 o+ M2
ITYPCli=%,  ZUETRACT & FROM ¥1  v=¥l — &
ITVFe1v=ds  MULTIFLY W1 BV V& YEvl e Y3
1TvFo13=Ss  DIVIDE ¥1 B¢ W& W=Vl o W@

TVFE OF MATH. MAMIF, TOD EE FEFF. FOR
DEFEMHDEMT “WARISELEZ« THME A: RFECOVE.
INDEPEMDENT VARIARELE FFOM TAELE

FIFZT DEFEHDENT VRRIRELE FRCM TRELE
RODITICHAL DEFEMLENT “WARIAREBELEZ FFOM TRELE

THEFE RFE ILEF + 1 LOCIE

A=2T
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FELARTIYE FFEIZET
RDLFEZLT YHRLLUE
G 1s0 0

s 150 il

LOCDOK IMPUT DICTICHARY PRGE 12
&3 JUMNE 139V4 CF 13
FCETFRN FUFFOIE
HAME
V1l LOCARTION TAERLE
LOC1<E»= TIME + ZEC
LOC e To=2 ILANT FANGE . FT

TKE.

IDIMY 4200

LOCLIAT v=3
LOCICIo=4
LOCICI =5

FAMSE FRTEs FT-:
ELEVATIOMLEG
RZIMUTH DEG

EC

LO0Z PRATE TO EFE FLOTED
6 OF t=FILTEFED MOIZE
u—HHFILTEFEﬂ HOIZE

LDIItI'—iﬂ
Loci«<i»=tt
LocidiIr=12
LOC1CI =
LoCicls=14
LOC1CTr=1%
LOC1<Ia=1V

TELECT EODY OF
1 I%

0 IS EODV
LOCteIo=12
LOCLcIx=13
LOC1el =20
Laci« I-=31
LAOC1 T v=22
LD'I“I‘=EE
Lactela=ed
LOC1cI»=2%
LOC 1 r=&n
LOCL1CE»=ET
LOCLa T =22
LOCLC =g
LOC1c I =30

S e=21

z X ;E

LD_ FATE ELEV.. FAD-ZEC
LO0Z FRATE AZIM.s FADR-CEC

FELATIVE TO TUG

IT FAMGEs FT.

CT FAMBGE- FT.

FRIF FAMNGE. FT

1T VELOCITY s FT-EEC

T VELOCTITY « FT-ZED

FAT WELDOCZITYs FT-IEC

TOT IMFULZE FEMAIMIMG. MAIN TRHE
TOTAL IMPULEE REMAING. RFT TAMK
TOTRL IMFLLZEs ATTITUDE COMTROL
ZUEEZYEZTEM

EULEF RAHGLES FOR FLOTIMS

ELILEFR

WEHICLE FITCH ATTITUTE s LEG
YEHICLE “VRbu ATTITUDE » DEG
VEHICLE FOLL WTTITLDE. LER
WEMICLE PITCH FRTE. DEG-TEC

WEHILCLE wAb FATE« DEG-IEC

YEHICLE FOLL FRTEs BEG- ZEC
ERFTH CENTERED CDOFDIMATE ZYZTEM
“a FT

W FT

Ze FT

“ FHTEs FT-TEC

Y FRTEs FT-IEL

T FATE« FT-ZEC

HLTITHﬁE- oMl

AR TRAHILATIOMAL THFUST MUMEEF
TLANT RRMGE s M.MI.

INERTIAL WELDCITY s FT-IEC

A-

g
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LOCDOK INPUT DICTIONARY FAGE 13

S8 OUHE 1974 oF 13
FFETET FCRTRAN PURFOZE
YHLLUE HAME
0 Locaody Ve LOCATION CORFESFONDING TO ITYPod:r.

IF  LOC&+Js=0s THEHM CCMETC0 wille EE UZED AL VE.
ZEE %1 LOCARTION TARLE FOR Y2 LOCATION.

0. COMZTEdN COMETAMT MALUE TO RE LIZED AT VvE» CORREZFONDING
TO ITVRaOA)

seeTHE FULLGWING THFUTS EMARLES EFECIFICATION
OF FPLOT ZCRLIMG. JHO COTHER PDJJITMEMT IT MARDE.?

GMAX BMD OMIN TFECIFY THE UFFERP AMD LCWER
EOUNDL OF THE Y-RHIZ« WHILE MULT RRE INTEGER
MULTIFLICATION FRCTORE.

e+ THIZ FEFFORMS THTEGER MULTIFLICATIOH AMD

FINED ZCALIMG OF ALL CURVEZ. OMIMN<AHD RMAX

MUST mMOw RE IFECIFIED

e+ IF ALL FRCTORE PARE ZERD ZCALIHMG I3 OBTAINED
FROM DRTH.

0 MULTCI Y MULTIFICATIVE FACTOR: FOR TCALING DRTA YALUES.

IF ANY OF FARCTDORZ ARE MON-ZEFROs THEN ALL ZEFO
IMNPUTZ APE LZED AX UMITY « 1 oo IF ALL FROTORS:
HFE ZEROs THE MULTIFLICATIVE FRLTORS AREE COMFUTED.

1.0 GRIM MIMIMUM v-RXIS PLOT ICALING YALLUE.
o.0 Ch1F MAAIMUM vAXIS  FLOT ZCALING VALUE.
++ TITLE

TITLE TITLE OF FLOT.
FRINTZ MIM. ZR. AMD TIME ON FLOTZ IF=1

A=30
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